SUMMARY With the patient in the supine position, the subarachnoidal space was infused with artificial CSF at several constant pressure levels. The resulting flow of liquid was recorded.
The method of constant pressure CSF infusion has already been described and the general findings discussed (Ekstedt 1977) . Normal reference values of the different hydrodynamic variables are required. The variables discussed in this paper are only those relevant to the flow of CSF, while those related to the volume/pressure relationship will be reported separately. Preliminary results have been reported by Ekstedt (1975) and Ekstedt and Friden (1976) .
Methods
The methods were described in detail by Ekstedt (1977) . Briefly, with the patient in a sitting position two needles were inserted in a single lumbar intervertebral space and connected by tubes, filled with artificial CSF, to pressure transducers. The patient was then brought to the supine position and remained so during the rest of the investigation. The resting CSF pressure (peir) was recorded during, at least, one hour. Thereafter a bottle with artificial CSF was connected to one of the needles and its pressure raised above the resting CSF pressure. When flow had stabilised, the CSF pressure and corresponding inflow of artificial CSF were measured. About eight to 10 different pressure/flow values were taken, up to a pressure of about 6 kPa. There was a rectilinear relation between flow and pressure. The regression line of flow on pressure was calculated. This is the conductance of the CSF outflow pathways (Gop) (Fig. 1) . After stopping infusion the pressure was monitored during the next 20 to 30 minutes. The pressure then usually attained the same value as the resting pressure at the beginning of the investigation.
The pressure in the infusion bottle was then decreased to 0.25 kPa. When the rate of drainage had stabilised, after the initial high rate, the drainage was extended for another 20 to 30 minute period, used for measurement of the CSFformation rate (q,) . In most cases the CSF was then reinfused until the initial resting pressure was attained.
The pressure difference across the CSFoutflowpathways (Pdop) and the pressure in the sagittal sinus (pss) were calculated with the use of the following formulae pdop==qf/GOp PSS-Pclr -pdop All pressures were always referred to the sagittal midpoint of the skull with the patient in a strict supine position.
It should be strongly stressed that the supine position of the patient is one of the most important aspects of the whole method. It has proved very difficult to maintain the position of the patient constant during the several hours of experiment if he or she is in the lateral recumbent position. In the supine position this offers no problem. 95% within 1.15-1.75 kPa, n-(100). There was no correlation (R -0.1) between the patient's age and the resting pressure. In all 58 recordings the relation between pressure and inflow of artificial CSF during the infusion was rectilinear.
CONDUCTANCE OF THE CSF OUTFLOW PATHWAYS
The distribution of values for conductance (Gop) is shown in Fig. 5 . The mean value was 17.98 mm3 kPa-' s-I (SD==4.06, 5-95O% of the values fell within 12.0-26.0 mm3 kPa-'s-1, n-58). There was no correlation between age and conductance (R -0.3).
CSF FORMATION RATE
Formation rate (qf) at the pressure 0.25 kPa was found to be 6.67 mm3 s-1 (SD=0.1, 5-95O% fell within 4.5-9.4 mm3 s-1, n-58) (Fig. 6) people the pressure across the arachnoidal villi Pdop-q) was found to be 0.37 kPa (Fig. 7) (SD= Gop 0.10, 5-95 % fell within 0.25-0.55 kPa, n=58). There was no correlation between age and the pressure difference (R-0.03).
SAGITTAL SINUS PRESSURE
Finally, the mean calculated value for the sagittal sinus pressure (Pss-pclr -pdop) (Fig. 7 ) was 1.00 kPa (SD-0.20, 5-95 % fell within 0.70-1.35 kPa, n=58).
There was no correlation with age (R=0.1).
There was no difference between females and males for any of the variables which are sumnmarised in the (Ekstedt, 1977) . Therefore there should not generally be any gross differences between the pressure levels obtained in the two positions. Tourtellotte (1966) performed open manometry in 105 healthy volunteers in the lateral recumbent position and found an average CSF pressure of 1.47 kPa with SD 0.32. Gilland (1969) With the ventriculolumbar perfusion technique, Cutler et al. (1968) found values of about 13 mm3 kPa-'s-' in eight children with subacute sclerosing panencephalitis and four children with pontine gliomas (but all with normal resting CSF pressures).
In the paper presenting the constant rate CSF infusion method of Katzman and Hussey (1970) , no calculations of conductance were made by the authors. It is, however, possible to make some gross estimations using their published data. From their Fig. 3 one can calculate the following values for conductance in recordings which they considered normal: 14, 16, 21, 22, 23, 23, 30, 32, 35, 45, 55, 115 mm3 kPa-'s-1. In their test they consider an increase of the pressure from 1.2 to 3.0 kPa during an infusion at a constant rate of 12.7 mm3 s-1 as the upper normal limit. These values represent a conductance of 7 mm3 kPa-1s-. Martins (1973) In normal subjects the conductance of the subarachnoid space is probably very high in relation to that of the arachnoidal villi, which means that the villi almost entirely determine the value of the conductance. In pathological cases, however, it may be assumed that there may be adhesions and other types of blocking of the subarachnoid space, and these may be responsible for a decrease of the conductance.
Some authors (Martins, 1973; Janny et al., 1975 ) have used the resistance of the outflow pathways which is simply the inverse of the conductance. To the author, conductance has seemed somewhat more appropriate for the following reasons: the arachnoidal villi are coupled in parallel, and within each villus there are open channels, also coupled in parallel with each other. A change of the properties of the villi will, then, reflect itself directly on conductance while the relation to resistance will be inverse. Furthermore, in a hydrodynamic system involving a capacitance, a flow is caused by a pressure difference and, therefore, a diagram of the flow/pressure relation should preferably be drawn with pressure on the abscissa and flow on the ordinate, the angle coefficient of the regression line then representing the conductance. In the study of the hydrodynamics of the eye, the conductance (facility of outflow) has become standard, which is a further argument in its favour. However, conversion between resistance and conductance is easily made by a simple inversion.
With regard to the calculation of conductance, all investigations done (947) have been subject to calculation according to the different formulae and methods described by Ekstedt (1977, p. 110 (1966) found no influence between the pressure levels 0-2 kPa, neither did Cutler et al. (1968) in the range of -1 to +2 kPa, both using perfusion techniques in humans. Heisey et al. (1962) made the same observation in perfusion experiments in goats, Bering and Sato (1963) in dogs, Hochwald and Wallenstein (1967) in cats, Heisey and Michael (1971) in the freshwater turtle, and Anderson and Heisey (1972) in chickens. In contrast to these investigations, Calhoun et al. (1967) and Frier et al. (1972) in calves, Hochwald and Sahar (1971) The absence of correlation between age and any of the variables is astonishing. One would at least expect some age-dependent connective tissue changes in the arachnoidal villi causing a decreased conductance at higher ages, but it does not appear to be so. It is, of course, important to know whether this non-dependence on age is true for the whole period down to the neonatal period, and thus whether these normal values can be used. This is another question that requires further elucidation. Finally, it should be stressed that the variables will be the same irrespective of the method used for obtaining the data-the constant pressure or the constant flow method. 
